Abstract
Introduction
Traumatic anterior shoulder dislocations are common with a reported incidence in the United States of 23.9 per 100,000 persons per year, twice as much as previously reported 44 . More than 90% of these traumatic dislocations occur in an anteriorinferior direction 13 . The recurrence rate reportedly approaches 90% in young active patients 1,26, 33 . Early surgical treatment reduces recurrence rates and improves functional outcomes in young adults engaged in physical activities 2,25, 26 . The overall goal of treatment is to repair the capsulolabral-ligamentous complex in order to restore glenohumeral stability 6 , and surgical intervention reduces the risk of recurrence to only 6 to 23% 1, 17 .
Open Bankart repair was previously considered the standard of care, resulting in recurrence rates below 10% 35 . Advocates of open surgery argue that a more anatomic and secure repair can be accomplished 6 . However, muscle weakness, 
Methods
The research was conducted according to the methods described in the Cochrane Handbook 16 . The results are reported according to the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) guidelines statement 29 .
Eligibility criteria
All studies that compared arthroscopic stabilization to open Bankart repair in patients between 18 to 60 years of age, from 1995 to 2015 were identified and considered for inclusion. Studies reporting on bone block procedures such as Latarjet and Bristow coracoid transfers or bone grafting such as j-span or osteotomies were excluded.
Further studies including subluxation,anterior instability or positive apprehension were also excluded.
This included retrospective and level IV case series, if both treatments were described. Included studies had to have at least one validated outcome score (Constant, Rowe, WOSI, UCLA, ASES, SANE, DASH) with complete documentation in tables or main text describing demographic and surgical details, with a minimum of two years follow-up. Studies were excluded if patients had revision surgery, were only an abstract or conference proceedings, case reports, or were in-vitro and basic science papers. It is acknowledged that the omission of these "grey" data could potentially result in publication bias.
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Literature research
We performed a systematic review of the literature to identify all publications in the English and German literature dealing with anterior shoulder instability and/or dislocation. The databases Medline, Embase, Scopus and Google Scholar were systemically searched using the terms and Boolean operators: "anterior shoulder"
AND "shoulder dislocation" AND/OR "shoulder instability"; "open" AND "arthroscopic" AND/OR "shoulder stabilization OR "Bankart". Two reviewers conducted independent title and abstract screening. Disagreements between reviewers were resolved by consensus, and if no consensus was reached, they were carried forward to the full text review. All eligible articles were manually cross-referenced to ensure that other potential studies were included.
Data extraction and quality assessment
An electronic data extraction form was used to obtain the following data from each article: mean age, gender, sample size, surgical technique and fixation method, length of follow-up, outcome scores, level of evidence, external rotation deficit, recurrence rates, and return to sports (if applicable). The senior author independently completed data extraction, and the second reviewer verified the data.
Risk of bias was assessed using the Cochrane Collaboration's Risk of Bias Tool 16 .
The GRADE system was used by the senior author to assess the quality of the body of evidence for each outcome measure; the second reviewer verified the assessments.
The recommendations from the Cochrane Handbook were followed, and studies were downgraded if there were limitations in the design, indirectness of evidence, unexplained heterogeneity, imprecision of results, and high probability of publication
6
Open or arthroscopic shoulder stabilisation bias. All institutional and author information was concealed to the second reviewer to reduce reviewer bias. Any disagreement between reviewers was resolved by a consensus and/or by arbitration between the two senior authors.
Statistical analysis
Inter-observer differences for study eligibility and risk of bias were measured using 
Results

Study selection and characteristics
The literature search identified 1,957 studies for consideration; however, only 28 were eligible for inclusion. Examination of these full text manuscripts was conducted, and Table 1 .
Risk of bias
The findings of the bias risk assessment are summarized in Figure 2: The distribution of the 22 included studies is symmetric and does not suggest publication bias. groups. Although the funnel plot appeared symmetric on visual inspection, three studies were clearly outside the standard error, but did not suggest publication bias (Figure 2 ). Using the GRADE quality assessment for clinical outcome and recurrence rates the quality of evidence for this study was therefore double downgraded, and considered to be of lower quality due to unexplained heterogeneity of all studies included.
Clinical outcome
Functional outcome was measured by the Rowe score in fifteen studies , the Constant score in six, the UCLA shoulder score in five, and the ASES shoulder score in four (Table 3 However the odds ratio of 1.37 suggested that arthroscopic shoulder stabilisation had a 37% higher risk of recurrence.
Open or arthroscopic shoulder stabilisation However the odds ratio of 1.44 suggested that arthroscopic shoulder stabilisation had a 44% higher risk of recurrence. Obviously, other factors are also responsible for the lack of reduction of recurrence rates for arthroscopic techniques between these two decades. Possibly the unexplained heterogeneity and poor quality of the included studies are partially responsible for these findings. Furthermore, given the heterogeneity of patient populations treated, differences in surgical skill and experience may have also contributed to these findings. The obvious advantage of arthroscopic surgery is the ability to treat additional intra-articular pathology with lower surgical morbidity, improved cosmesis, and decreased pain, without compromising surgical outcomes 15 . In a systematic review Harris et al. 15 could not demonstrate significant differences in recurrence 15 . However, it must be stressed again that the low quality and heterogeneity of the published literature on this topic makes it difficult to draw any valid binding conclusions.
The apparent benefits of arthroscopic surgery may therefore be based on subjective perceptions by both surgeons and patients. Of the 22 studies analysed, only four reported on return to physical activities. The mean return to physical activity was 48%
in the arthroscopic group, and 60% in the open group. It is quite possible that the remaining patients decreased their activity level accordingly, to avoid further episodes of subluxation or apprehension.
The limitations of this meta-analysis are directly related to the limitations of the included studies. The moderate quality of the selected studies and their inherent biases, as well as the intra-and inter study heterogeneity, has substantially decreased the external validity of both the included studies and this meta-analysis. Therefore, these results should be interpreted with caution.
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Conclusions
